Exon encoding the antigen-binding site of MHC class II beta-chains is divided into two subregions with different evolutionary histories.
The evolution of the Ag-binding site of polymorphic class II molecules was investigated by comparing the pattern of silent and replacement substitutions in the first domain exon of DQB and DRB alleles in two distantly related mammalian species, man and cattle. We show that the first domain can be subdivided into two regions, corresponding to the beta-strand and alpha-helical regions, with distinct evolutionary histories. The data for the alpha-helical region are in conflict with the standard phylogeny of mammalian class II genes. In this region, there is only weak locus divergence at the protein level and the frequency of silent substitutions is extremely low between nonorthologous genes (i.e., DQB-DRB) within species. We propose that the major underlying cause for the observed sequence similarity in the alpha-helical region is due to a selective constraint restricting the sequence divergence at the protein level. This selective constraint may be related to the interaction between different isotypic forms of polymorphic class II beta-chains and a common ligand. The extremely low frequencies of silent substitutions between nonorthologous genes within species are most likely due to the transfer of sequence information between loci by the occurrence of gene conversion-like events in the particular gene segment.